The experimental and computational analysis of microbes is in the focus of basic and applied research for several decades already and has massively extended our knowledge of role and impact of microbes during that time.
INTRODUCTION
Microbes can be cause for life-threatening diseases (e.g. Neisseria meningitidis that can cause sepsis and meningitis [1] or Listeriosis which is caused by Listeria monocytogenes [2] among many more diseases where microbes play a central role. On the other side, microbes can have beneficial impact on the host when they counteract detrimental species' by taking away necessary nutrients, by triggering or activating the immune system of the host [3] [4] [5] and can represent promising sources for future treatments for certain diseases. In addition, microbes are often dependent on the environmental milieu where they are supposingly harmless in certain tissues but harmful in another tissues [6] .
Microbiome research has helped the scientific community to obtain a better functional insight into the coexistence with the host where the abundance of these species or their gene products can explain drastic gene expression profile changes in eukaryotic host genes [7] . This is possible by a bouquet of different experimental techniques such as dual transcriptomics, metatranscriptomics or metagenomics among other methods of the meta'omics collection [8] . These sequencing techniques have altogether or in various combinations helped to enable a more systemic or 'holobiont view' of all members that interact.
However, when it comes to the classification of a microbial species, amplicon sequencing is still the most accurate and most frequently applied way [9] but the annotation of species can be challenging: This is a consequence of the taxonomic annotation that relies on a small genomic fragment of a very conserved gene, the 16S rRNA gene, which includes nine hypervariable regions.
The selection of the flanking primer pairs that surround one or two hypervariable sites has also a big impact on the taxonomic resolution between different microbial genera.
Fragments within the 16S rRNA gene can appear identical over several hundred base pairs even within genera. Still, nucleotide divergence might be hidden at other the remaining parts of the gene. This explains, why results are often different when different primer pairs and sequencing kits [10] are used and therefore a fair comparison of different techniques would require an almost identical experimental setups. This scientific challenge becomes more challenging as certain strains differ in their 16S rRNA copy numbers as well and low coverage datasets might not allow to resolve them especially when there is hardly any nucleotide divergence.
The annotations improved drastically with the availability of novel sequenced strains and release of many amplicon sequencing studies. Resources such as SILVA Arb [11] or eggNOG [12] are likewise needed to compare different study outcomes from amplicon sequencing projects. Furthermore, databases and projects which collect whole genome repositories such as NCBI Microbial Genomes [13] . If these resources are available, they also need to be consistently maintained.
One of the main challenges in today's' amplicon sequencing initiatives is the comparison of different studies that describe the same effect as in the current study.
Typically, the main conclusions from the study are used for comparisons in favor of a remapping or reassembly of published data. These differences are also caused by differences in the quality of functional annotations which has benefited from the massive increase of new data over the last years. In addition, as most studies don't contain both, the sequencing and frequency tables, this also hampers direct comparisons. There are many ways to compare OTUs tables but two of them are provided in the current tool.
Here, we demonstrate MicroComp which allows in a graphical interface to include two OTU tables and then compares them based on the existing functional annotation.
MATERIAL AND METHODS

Graphical user interface
The graphical user interface was implemented with help of the scripting language R and various scripts that are available under https://github.com/nthomasCUBE/microbComp. These scripts can be run with help of the R Shiny framework allowing an interactive comparison.
Search for species of interest
A user can always compare two OTU tables where a comparison is performed by summing up or by the taking the mean (arithmetic mean or median) over all reads for one or many condition from one OTU table when compared to the OTU table and by selecting one taxonomic unit (e.g. family level or genus level).
RESULTS
MicroComp provides an interface to integrate up to two microbial datasets that need to be available in form of a text file that includes the conditions as column names and OTUs as row names while the information of the taxonomic assignment is given in the last column and unique identifier of the OTU in the first column. The taxonomic assignment must include all taxonomic information from 'kingdom' level to 'species' level and needs to be separated by a semicolon. We used the data outcome from the study [14 ] describing microbiome data of IL-22 treated mice to demonstrate various features of the tool. Figure 1 shows a comparison of two OTUs tables where we compared two samples based on the raw reads while also the relative frequency can be used and comparisons can be made based on all taxonomic levels, if the data is provided by the user. Furthermore, it is possible to compare groups of conditions from one OTU table versus groups of conditions from another OTU table (Figure   2 ). To support in this comparison, the sum, the average or the median can be taken along all conditions from the various samples groups. At last, for each group comparison a statistical test can be calculated by considering the relative frequencies along all conditions and by using a Wilcoxon test with or without adjustment for multiple testing (Figure 3) .
DISCUSSION
In order to compare different OTU tables efficiently it requires often methods that allow to determine commonalities or differences between a current study when compared to other studies that describe a similar experiment. Otherwise, such a comparison could be needed between different sequencing runs within a project, where researchers would like to understand whether species of interest are supported also by a more deeper sequenced run.
To allow that in an efficient way, we generated microbComp to efficiently compare two OTU tables. 
